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4077113 for applying a cutting force between the insert (11) and the

[56] : o R. ] Cited workpiece, a chipbreaker (23) having a surface (27) that is
- [56] eferences Cite

e . . o effective in breaking chips (58, 56) of different thicknesses
e - U.S. PATENT DOCUMENTS when positioned at different distances from the cutting edge
L 2799,079  7/1957 BHENET eeeooeseeecssosnssesn 407/5  (19) of the insert (11), and a mounting mechanism (30) for
e 3,028,657  4/1962 AIMEN ..ocrnrceieenecrriencnnerreneenen. 407/6 movably mounting the chipbreaker (23) onto the holder (3).
o 3,518,737  8/1970 HOOA ooverrveemmreeemnseeeesss s ersenns 29/96 . . - .
S 4227206 /1981 HlOND e s07/3  1be mounung mechanism (30) includes a spring (50) for
L. 4400,116  8/1983 Buchmann et al. ....ereciuenne, 407/3  Aautomatically adjusting the distance between the chipbreak-
Ll 4,786,217 1171988 JOINC .octveereeieiecrinneerrecrnnes 408/156 ing surface (27) of the chipbreaker (23) and the cutting edge
""" - 5,122,017 6/1992 Niebauer .....ccccveevvvnecermnnanenn... 407/114 - : ta - |
....... 5147157 911992 Pawlik o 07136 (1?) of the insert (11) in response. to the forces applied to the
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o 5,338,367 _
... . METAL CUTTING TOOL ASSEMBLY to make finishing cuts on a metal workpiece, the resulting
o HAVING AN AUTOMATICALLY metal chips are thin and foil-like, and the groove or trough
. -~ . ADJUSTABLE CHIPBREAKER which defines the chipbreaking surface must define a rela-
| - tively t1ght curvature for such thin chips to be eﬁectwcly

5 curled, work hardened, and broken. While such a tight-

| - curvatured groove might be able to break chips of interme-
e el e BACKGROUND OF THE INVENTION diate thickness, the excessive heat created on the groove as -

3__;;:;-__;;;_jj:_;:.f o Thisinvention generally relates to metal cutting tools, and a result of the larger amounts of friction between the thicker |

I R i specifically concerned with a tool assembly comprising
-~ the combination of a metal cutting insert, and a chipbreaker

.- - mechanism that automatically adjusts itself to effectively

.. -2« - . break metal chips of widely differing thicknesses that result Such a condition is known in the art as over-controlled
" from the metal cutting operation. chipbreaking, and should be avoided as it creates excessive

""" A : | o e . wear and tear on the chipbreaker surface. If progressively
Metal cutting tool assemblies utilizing a metal cutting

S gy binat b o chinbroeake S . - 15 thicker cuts arc made with a chipbreaker intended to be used .
e TRt _”': 9,1?11;1’1 Ina 1?“ wi t a'callp 1‘fc c_rda’f Hown ”;1 de in conjunction with only finishing cuts, at some point the
oo priobdn. RRCHSEIS dit Lypicdlly 1ormed Iom very hard, chips will become so thick that they simply slide completely

- w&il:écswtz:nt_ Tatswﬁl?llssucllll as rf';tfractory coated cementecli over the trough defined by the chipbreaking surface, and arc
... - carbide matenals lie such 1nserts may assume any one o not effectively broken at all. Such a condition is known in

L ‘a number of differing gcc}metncal shapes, they all have a 20 the art as under-controlled chipbreaking. Even if the chip-

least one cutting cdge for engaging and cutting a metal breaking groove or trough is dimensioned to effectively
-~ =~ workpicce. In operation, the cutting insert is detachably break a fairly wide range of chips having intermediate

thicknesses, no static groove or trough geometry has yet
o . | T e e been developed which 1s capable of breaking the complete .
- o relative to the workpiece by a machine tool such as a lathe. P P & %

o LTy - Sl : 25 range of thin and thick metal chips created as a result of
- w0 As the cutting edge of the insert cuts the metal workpiece, . - :

Sl A e . _ RN different cutting depths.

~ - a long strcamer of metal, known in the art as a “chip,” is

"0 . created that slides across the cutting edge of the insert. If no

10 engage these chips can cause localized melting to occur on
the chipbreaker surface, which ultimately leads to cratering.

.~~~ . mounted on the end of a tool holder, and its cutting edge is
oo toreefully engaged against a metal workpiece that is rotated

e chips and the specific points of the groove surface that

While it 1s possible to change the chipbreaker used in

S S S - conjunction with a particular cutting insert to break up chips

-+=- - . means for breaking such chips into short segments is pro-

07 vided, the chips mieht coil bevond the physical boundaries which are substantially thicker or thinner than the chips
S | u e 4 pys! o 30 previously produced, the downtime of the cutting t00l asso-

- - - of the machine tool or wrap around the workpiece and : : ) : ;
- ~= = - - machinc tool, damaging one or the other. In view of this, clated .Wﬂh chan_gmg 4 sega{able ch{pbreayer results in
T T - expensive losses in productivity, and 1s an inconvenience:

~ chipbreaking mcchanisms were developed in the prior art to .
e P K g P and burden on the tool operator. Of course, in the case where
e | the chipbreaker is integrally formed in the insert itself, the

‘break such chips 1nto short manageable lengths of under two

- e o ' o . . 3% insert must be replaced every time the tool operator must

______ s I’; .rlg_r art 1§:h1§.b I§.$§S fig :::ntﬁ two Eenfe raalll categongls, make cuts of a significantly different depth in the rotating
Lo o lmcluding (1) chipbreakers that are mechanically separable workpiece. This likewise leads to unproductive downiime,

- ..o from the cutting insert mounted on the tool holder, and (2) 14 ecsentially the same amount of inconvenience and

- . chipbreakers which are integrally formed as part of theinsert  aen on the tool operator. These limitations of prior art
~oow o utself, In instances where the chipbreaker is mechanically 44 chipbreakers are particularly iroublesome in machining |
e S | the nserl, . . t h '
el o single groove or trough-shaped surface directly behind the zggri;g’niyfggf W carbon steel, where the chip thicknesses
= - cuuing edge of the insert. In operation, the metal chip is Clearv. what ded ; Al cutting {00l -
e -deflected from the cutting surface of the insert into the haw.firfgar ay,c;lzpabr;kr:;ewehi;lj ?snzeapabig ;?gbrzgldfgse;letaﬁ

- separate from the insert, the chipbreaker may provide a

i - surface defined by the groove of the chipbreaker, which in 45
oo 00 Uturn causes the chip to curl back toward the workpiece.

-~ - - Becausc the curling of the metal chip work-hardens it and
oo - causes it to become embrittled, the chip breaks shortly after

chipbreaker mechanism should be simple in construction,
= curling. In some instances, the chip curls back onto th and readily adap}able for use with existing turret blocks or
S Ll - g . - spindies in machine tools. Finally, such a chipbreaker should
be capable of breaking up a wide variety of chips having
different thicknesses without either under-control of the
resulting chips (i.e., allowing the chips to attain lengths of

o oo o o surface of the workpiece and then breaks. Under these s
oo I circumstances, however, the insert design and orientation is
.- such that the chip is directed toward a portion of the
.~ - workpicce ahead of the insert such that the already machined
~== = - surface is not marred by contact with the chip. Chipbreakers
-0 thatare integrally formed into the cutting inserts themselves s
~“- - - - work on approximately the same principle. The chipbreak-
-~ - ing surface of an intcgrally formed chipbreaker may include

-~~~ a first surfacc which tapers down from the cutting edge

. which is called a land angle trailing wall, a second flat SUMMARY OF THE INVENTION

o Surfﬂcc thdt CURHCCtS With thﬁ -thtOm 1rai1ing Bdge Of th{: 60 Generauy Speaking: the iI’lVﬁntiOn iS a‘ﬂ'impl.‘()?ed mEtﬂl |

powerful bending force on the chips that excessive crater-
forming frictional heat is generated on the chipbreaker
surface.

chips having a broader range of thicknesses than has been
accomplished heretofore in the prior art. Ideally, such a

over 2 inches), or over-control which would apply such a =

known as the back wall which tapers upwar dly from the chipbreaker that overcomes the aforementioned shortcom- - .

traﬂmg edge of the chip groove floor. ings of the prior art. The invention generally comprises a
-~~~ - One of the shortcomings associated with either type of ~ metal cutting tool of the type including a tootholder, and a
S P _chipbrcakcr is that the groove or trough that defines the 65 cutting insert mounted therein for cutting a relatively rotat-

.o . chipbreaking surface is limited in the thicknesses of chips ing workpiece during a machining operation, where the

:j__;}f?;;.iéi-.Z.?i?'i;:.. ... that it can effectively break. When the cutting insert is used improvement comprises an automatically adjustable chip- -
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3 .
breaker for breaking metal chips of widely differing thick-
nesses created when the insert makes cuts of different depths
on the workpiece. The invention includes a mounting
mechanism for movably mounting the chipbreaker onto the
toolholder which includes a resilient member, such as a coil
or leaf spring, for automatically adjusting the distance of the
chipbreaker surface with respect to the cutting edge of the
insert in response to the thickness of the chips produced by
the insert. Chips of different thicknesses apply different
forces onto to the chipbreaker, and the resilient member
deflects in proportion to the amount of force that the chips
apply to the chipbreaker in order to move the chipbreaking
surface farther away from the cutting edge of the insert for
thicker chips, and closer to the cutting edge of the insert for
thinner chips, thus appropriately varying the length of the
chipbreaking groove defined by the surfaces of the insert and
chipbreaker.

In one embodiment of the invention, the mounting mecha-
nism slidably and reciprocally mounts the chipbreaker onto
the holder, such that the chipbreaking surface i1s horizontally
movable with respect to the cutting edge of the insert in a
direction parallel to the direction that the chips slide off of
the insert. In a second embodiment, the mechanism slidably
mounts the chipbreaker onto the toolholder such that the
chipbreaking surface reciprocally moves vertically with
respect to the direction to the direction that the chips slide off
of the insert. In both embodiments, the resilient member
(which may be a coil spring having linear compression
characteristics) biases the chipbreaker toward the insert.

In other embodiments of the invention, the first end of the
chipbreaker may be cither pivotally movable with respect to
the toolholder by way of a fulcrum member, or pivotally
mounted onto the tool holder by means of a dovetail
mechanisim. The extent of angular movement of the second
end of the chipbreaker with respect to the cutting edge of the
. insert may be defined between a stop screw and an opposing
surface of the toolholder. In another embodiment of the
invention, the first end of the chipbreaker may be pivotally
mounted to the holder by means of a shalt attached to the
chipbreaker which pivots within a bore present in the holder
much like a common hinge. The holder may include a slot
disposed parallel to the axis of the bore for freely allowing
the insertion of the shaft affixed to the chipbreaker. In this
embodiment, pivotal movement of the second end of the
chipbrecaker may be limited by the width of the slot in the
bore that receives the shaft that 1s secured to the first end of
the chipbreaker.

In a final embodiment of the invention, the resilient
member of the mounting means includes a leafl spring
caniilevered onto the holder at one end and supporting the
chipbreaker at another end. The resilient member may
further include an elastomeric foam disposed between the
chipbreaker and the holder for stiffening and reinforcing the
ical spring that cantileverly mounts a chipbreaker to the
holder. In this embodiment of the invention, the chipbreak-
ing surface may include separate portions for engaging and
breaking chips of small, medium and large thicknesses
respectively, and the engagement forces applied to the
chipbreaking surface by such chips may angularly deflect
the leaf spring such that small, medium and large thickness
chips engage their respective portions of the chipbreaking
surface.

All of the embodiments of the invention are capable of
automatically and effectively breaking chips over a wide
range of chip thicknesses without the need for changing the
chipbreaker of the cutting tool assembly.
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BRIEF DESCRIPTION OF THE SEVERAL
FIGURES

FIG. 1 1s a partial perspective view of one embodiment of
the improved metal cutting tool assembly of the invention
which comprises a mounting mechanism that allows the
chipbreaker to slidably move over a top surface of the tool
holder during a machining operation;

FIGS. 2A and 2B are side, cross-sectional views of the
tool assembly illustrated in FIG. 1 along the lines
2A,B-2A,B illustrating the extent to which thinner and
thicker metal chips push the chipbreaking surface of the
chipbreaker away from the cutting edge of the insert, respec-
tively, thereby adjusting the chipbreaking groove;

FIG. 3 1s a partial perspective view of a second embodi-
ment of the metal cutting tool assembly of the invention,
illustrating a mounting mechanism that allows the chip-
breaker to resiliently and reciprocally move vertically within
a recess 1n the tool holder;

FIG. 4A and 4B are cross-sectional side views of the
metal cutfing tool assembly illustrated in FIG. 3 along the
lines 4A,B—4A,B, illustrating the extent to which thinner
and thicker metal chips push the chipbreaker downwardly
into the tool holder, thereby adjusting the chipbreaking
groove;

FI1G. 3 1s a partial perspective view of a third embodiment
of the metal cutiting tool assembly of the invention, illus-
frating a mounting mechanism, which, like the second
embodiment, allows the chipbreaker to reciprocally and
resiliently move vertically within recesses in the tool holder;

FIGS. 6A and 6B are cross-sectional side views of the
metal cutting tool assembly of FIG. 3§ along the lines
6A,B—6A B, illustrating the extent to which the forces
applied by thinner and thicker chips to the surface of the
chipbreaker depresses the chipbreaker into the tool holder,
thereby adjusting the chipbreaking groove; |

FI1G. 7 is a partial perspective view of a fourth embodi-
ment of the metal cutting tool assembly of 10 the invention,
illustrating another mounting mechanism that allows the

chipbreaker to move pivotally with respect to the tool
holder;

FIGS. 8A and 8B are cross-sectional side views of the tool
assembly of FIG. 7 taken along the lines 8A,B-8A,B,
illustrating how the forces applied to the surface of the
chipbreaker by thinner and thicker chips cause the chip-
breaker to pivot downward to different extents, thereby
adjusting the chipbreaking groove;

FIG. 8 is a partial perspective view of a fifth embodiment
of the metal cutting tool assembly of the invention, illus-
frating still another mounting mechanism that allows the
chipbreaker to move pivotally with respect to the toolholder;

FIG. 9A 1s a side cross-sectional view of the tool assembly
illustrated in FIG. 8 along the lines 9A-9A, illustrating the
structure of the retainer screw of the mounting mechanism,;

FIGS. 9B and 9C are side cross-sectional views of the
metal cutting tool assembly illustrated in FIG. 8 along the
lines 9B, C-9B, C, illustrating how thinner and thicker metal
chips apply forces to the surface of the chipbreaker that pivot
the chipbreaker downwardly to different extents, thereby
adjusting the chipbreaking groove;

FIG. 10 is a partial perspective view of a fifth embodiment
of the invention, illustrating still another mounting mecha-
nism that allows the chipbreaker to move pivotally with
respect to the tool holder;

FIGS. 11 A and 11B are side cross-sectional views of the
metal cutting tool assembly of FIG. 10, illustrating how
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o L thinncr and thicker metal chips apply difierent forces to the Manufacture,” by Nemeth et al, tssued Sep. 9, 1986, and

- pivot downwardly to lesser or greater extent, thereby adjust- and KC950® are further discussed in the Kennametal adver-

;ng the chlpbrgahng grggve B | tisement entitled, “Chip Control Inserts,” pllbllShE‘:dlIl ]985 | o
- ‘as publication number MMS8507. |

- - FIG. 12 1s a partial pcrspecnve view of a scventh embodi- 3

-~ -~ - mounting mechanism that allows the chipbreaker to move a multilayered coated carbide grade having a TICN/AL,05/

... surface of the chipbreaker that causcs the chipbreaker to assigned to the assignee herein. Details of both the KC850® .

= - - ment of the invention, illustrating still another type of KC990® is a trademark of Kennametal, Inc. representmg: o

. pivotally with respect to the tool holder; TiN coating over a substrate. Details of the composition of =

- FIGS. 13A and 13B are Sldc cross-sectional views of the this_ matirial arc avallable i U.S. Pat. 'NO'_ 4’984’9@’ |
-~~~ metal cutting tool assembly of FIG. 12 along the lines .° entitted “Multilayer Coated. Cemented Carbide Cutting

. thicknesses deflect the lcaf spring of this mounting mecha- 1 assignee herein. KC990® is further described, along:

~ .. - nism to different extents, thereby adjusting the chipbrcakmg with the applications for cutting inserts made of KC950®

o 13A,B—13A,B, illustrating how metal chips of different Insert,” by Bryant et al 1ssued Jan. 15, 1991, and assignedto

P S and KC990®, in the Kennametal advertisement entitled

STOOVE, anl | 15 “New KC990 Multicoded Grade . . . So Advanced It Will

m s C FIGS. 14A, 14B and 14C arc enlargements of the surface Take Your Productivity Beyond The Next Decade,” pub- -
o of the chlpbrf:aker of the seventh embodiment of the inven- lished in 1989 as publication number A89-45(25)C9. | |

t_IGIJ illustrating how the pivotal movement afforded by the

w0 Cleal spring mounting mechanism causes chips of different

Pages 284 through 291 of the Kennametal catalogue.
-~ - thicknesses to engage different portions of the surface of the

‘entitled “Kennametal/85 Metal Cutting Tools For Greater

L T *'"Chlpbrc aker | 20 Productivity,” published in 1984 as publication number

SO S . . A84-18(140)J4 provide further details of KC850® and

. DETAILED DES CRIPTI ON OF THE ES;S;@;{ elsgsdmg app 103[10;5 for cuttmg inserts made of
LR PR.;FERRED EMBODIMENT

R | Kyon® 4000 is a trademark of Kennametal, Inc., repre-'- c

- el Wlth refcrence now to FIGS 1, 2A, and 2B, the improved 25 senting a material of ceramic composifion containing about

-~ - . comprises a tool holder 3 having a proximal end 4 whichis =~ atleast about 60 to 70% is in the form of tetragonal zirconia,

B _-m.ctal cutting tool assembly 1 of the invention generally 1.5% silicon carbide whiskers, about 10% zirconia, of which = -

- ultimately connected to an insert driver 5 (shown schemati-  and with or without minor amounts (e.g. about 0.55%) of '

_.;ié';_j;__'-;;g;if'-_;__::il;f'i_'j_.-:..?jj"._ﬁii'_.L‘.cally), and a tapered, distal end 7 having a recess 9 for magnesia additions, and all dispersed in an alumina matrix.
= .- receiving a cutting insert 11. In each of the preferred 30 Further information about Kyon® 4000 type cutting inserts
-~ -~ cmbodiments of the invention 1, the cutting insert 11 has a can be found in U.S. Pat. Nos. 4,959,331 and 4,959,332 and

-~~~ - flat body 13 that is generally cemphmemary in shape to the U.S. Pat. No. 5,141,367 by inventors Beeghly et al, issued

co0 o recess 9 of the tool holder 3 that receives it. A bore 15 1s on Aug. 23, 1991, and assigned to the assignee herein.

- ... . included on the flank surface 16 of the insert 11 for receiving All the U.S. patents and publications cited above are - -

DT ‘amounting screw 17 that secures the insert 11 into the recess 33 hereby incorporated by reference into this document.

Yz -9 of the ool holder 3. Alternatively, a KL or LP series Immediately disposed behind the guide land 21 of the

. toolholder locking pin manufactured by Kennametal Inc. of insert 11 is a chipbreaker 23 having a generally rectangular
body 25 flanked by at least one tapered chipbreaking surface

-~ = “Latrobe, Pennsylvania, may be substituted for the mounting

... screw 17, The upper side of the msert 11 includes edge 19

Sl - ; Y _ ag 27. The chipbreaker 23 is rendered automatically adjustable = '

._:.fm‘ CRpagitls and cutting a rotating workpiece 20 in the by means of a mounting mechanism 30, which slidably and

A .___manncr illustrated in FIGS. 2A and 2B. The cutting edge 19
= isflanked by a chip guide land 21 whose purpose is to guide

= metal chips created by the cutting edge 19 into a chip-

the upper surface 32 of the distal end 7 of the tool holder 3.
| | h | ti 4
" breaker. To protract the useful li fe of the insert 11. an The mounting mechanism 30 includes a mounting screw 3

additional cutting edge (not shown) may be provided on the 45 having a threaded end 36 which is screwed into a bore 38 in

reciprocally mounts the body 25 of the chipbreaker 23 over .

LTS the tool holder body. The upper end of the mounting screw . -

l{}wer end of the mscrt for use when the upper end edge 19

B T | A 34 includes a cylindrical shank 40 which freely passes
e wears out. | o through a slot 42 formed in the center of the body 25 of the

- Inallof the preferred cmbﬂdlmcnts the cutting insert 11 chipbreaker 23. The head 43 of the mounting screw 34
oS manufactured from a hard, wearresistant material. Refrac- so closely overlies the top surface 44 of a recess in the

_____ o lory coated cemented carbide materials, such as KC850®, chipbreaker body 25 to secure the chipbreaker 23 onto the

e  materials, such as Kyon 4000, may also bc used. chipbreaker body 25 in order to limit the extent that the

AT U KC850® is a trademark of Kennametal, Inc. , Tepresenting chipbreaker body 235 can move reciprocally away from the

-~ - asubstrate. An outer layer 0‘!" the C porosity carbide substrate stop block 45 onto the tool holder 3. A pair of rails 47a,b are

= - - is enriched with cobalt. Further details of the coating integrally formed with the stop block and slidably guide the

- - arrangement are. available in U.S. Pat. No. 4,035,541 entitled sides of the chipbreaker body 25 as shown. A bore 48 is .

N KC950®, or KCS90® grade materials may be used. Ceramic tool holder 3. A stop block 45 is disposed behind the

© ... acoated carbide grade having a TIC/TiCN/-TiN coating over s cutling edge 19. A pair of mounting screws 46a,b secures the o

. “Sintered Cemented Carbide Body Coated With Three Lay-  disposed in the center portion of the stop block 45 for

f;l?____f:;;;iifoﬁ_j;___;;g.;';_._'ﬁ:_::.i.;j - _  -ers,” by Smith et al, issued Jul. 12, 1977, and assigned to the ¢ housing a compression spring 30. Spring S0 preferably has

e :_f--'asmgnec herein. - |  linear compression characteristics, and biases the front end -

. - KC8s0®is a [radgmark of Kennametal Inc., representing of the chipbreaker body 25 toward recess 54 in the insert 11.
e a ceramic-coated carbide grade of a TiC/Al,O,/TiN coating =~ The operation of the mounting mechanism 30 in auto--

over a substrate. An outer layer of the carbldc substraie is matically adjusting the chipbreaking groove formed

e cobalt enriched. Further details regarding this matenial are 65 between the chipbreaker 23 and the guide land 21 is best

oo o available in ULS. Pat. No. 4,610,931 entitled “Preferentially understood with reference to FIGS. 2A and 2B. When the

| Emder Enrichcd Cememed _Carb_ide Bodies And Method Of insert driver 5 applies only a relatively light engagement
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force between the cutting edge 19 of the insert 11 and a
turning workpiece 20, only relatively thin metal chips 35 are
produced. These thin chips 55 travel across the chip guide
land 21 of the insert 11 where they immediately engage the
chipbreaking surface 27 of the chipbreaker 25. The force
that the relatively thin chips 8§ apply to the chipbreaking
surface 27 of the chipbreaker 23 is not sufficient to overcome
the biasing force of the spring 50. This allows the tapered
end of the chipbreaker body 25 to directly engage the recess
54 in the insert 19, which in turn creates a relatively short
chipbreaking groove defined by the guide land 19 of the
insert 11 and the lower tapered portion of the chipbreaking
surface 27. However, when thicker chips 56 are produced as
is shown in FIG. 2B, the amount of force that such chips 56
apply to the chipbreaking surface 27 1s large enough to
overcome some or all of the biasing force of the compression
spring 50, thercby sliding the chipbreaker body 25 back
toward the stop block 45. The lower tapered end of the
chipbreaking surface 27 moves away from the cutting edge
of the insert 11, which in turn lengthens the chipbreaking
egroove defined between the guide land 21, and the chip-
breaking surface 27. Thus the reciprocating, resilient action
afforded to the chipbreaker 23 by the mounting mechanism
30 allows the chipbreaker 23 to successively break metal
chips of widely differing thicknesses by providing a rela-
tively shorter groove which is effective in breaking thin
metal chips 55, and a relatively longer groove 1s eitective for
breaking thicker chips 56.

FIGS. 3, 4A and 4B 1illustrate a second embodiment of the
tool assembly 1 of the invention. Like the previously
described embodiment, this second embodiment includes a
chipbreaker 57 including a generally rectangular body 58
having at least one tapered side portion that defines a
chipbreaking surface §9. However, the mounting assembly
60 of this particular embodiment lengthens the chipbreaking
groove by allowing the chipbreaker 57 to reciprocate verti-
cally, instead of horizontally. To this end, the mounting
assembly 60 of the second embodiment includes a recess 62
which may be square on the upper face of the distal end 7
of the tool holder 3 for slidably receiving the shank 64 of a
chipbreaker support member 66. The chipbreaker support
member 66 includes a support platform 68 for supporting the
chipbreaker body 58. The mounting mechanism 60 further
includes a mounting screw 70 having a threaded end 72
(shown largely 1n phantom) whose distal end 1s screwed into
" a threaded bore 74 located in the distal end 7 of the tool
holder 3. A spring 75 freely circumscribes the central portion
of the mounting screw 70. The bottom portion of the spring
75 1s freely received within an enlargement of the threaded
bore 74, while the upper end of the spring 75 1s received
within an annular recess disposed in the bottom wall of the

shank 64 of the chipbreaker support member 66. The upper

end of the screw 70 includes a cylindrical shank 76 which
freely and slidably extends through a bore 78 present in the
upper portion of the chipbreaker support member 66 and
also present in the chipbreaker body 58. The head 80 of the
mounting screw 70 retains both the chipbreaker body 58 and
the chipbreaker support member 66 in the tool holder 3, and
defines the upward stop with respect to the vertical move-
ment of the chipbreaker body 58, while the bottom surface
of the square recess 62 in the tool holder body 3 defines the
downward stop for movement of the chipbreaker body 58
and chipbreaker support member 66.

The operation of the second embodiment of the invention
1 is best understood with respect to FIGS. 4A and 4B. When
the force applied by the insert driver 5 is relatively light, the
metal chips 84 generated by the cutting edge 19 of the insert
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11 are relatively thin. The force that such thin chips 84 apply
against the chipbreaking surface 59 of the chipbreaker 57 is
not sufficient to overcome the biasing force of the spring 75.
However, when the force applied by the insert driver 5 1s
increased such that the resulting chips 86 are thicker, these
thicker chips 86 apply a force to the chipbreaker surface 59
which overcomes the biasing force of the spring 75, and
causes the chipbreaker body 58 to move downwardly as
shown 1n FIG. 4B. This downward movement increases the
length of the chipbreaking groove defined between the guide
land 21 and the chipbreaking surface 359 since the chip 86
engages a higher portion of the surface 59. Hence, the
second embodiment of the invention 1 is capable of suc-

cessfully breaking metal chips having a wide variety of
thicknesses.

FIGS. 5, 6A and 6B illustrate a third embodiment of the
metal cutting tool assembly 1 of the invention which like-
wise includes a chipbreaker 87 having a generally rectan-
gular body 88 flanked by at least one tapered side that
defines a chipbreaking surface 89. Like the previously
described mounting mechanism 60 described with respect to
the second embodiment, mounting mechanism 90 allows the
chipbreaker body 88 to vertically and resiliently reciprocate
in response to the engagement forces applied to the chip-
breaker surface 89 by thinner or thicker metal chips. How-
ever, this mechanical action 15 achieved by means of a
substantially different structure.

Specifically, the mounting mechanism 90 includes a sup-
port member 92 having a platform 94 which 1s vertically
movable within a complimentarily shaped rectangular recess
96. The bottom of the platform 94 includes at least two guide
pins 98a,b which are slidably movable within a pair of
vertically oriented bores 1004,b. Both the chipbredker body
88 and the support member 92 are movably mounted within
the rectangular recess 96 by means of a mounting screw 102.
Screw 102 includes a threaded end 104 screwed into a
threaded bore 106 located in the distal end 7 of the tool
holder 3. A spring 107 freely circumscribes the central
portion of the screw 102 and is housed within an enlarge-
ment of the bore 104. The spring 107 is dimensioned so that
it becomes compressed when mounted in the position shown
in FIG. 6A, and applies an upward directed biasing force to
the underside of the platform 94 of the support member 92.
The upper portion of the machine screw 102 includes a
cylindrical shank 108 which freely and slidably extends
through a bore 110 in both the platiorm 94, and the chip-
breaker body 88. The head 112 of the machine screw 102
retains both the support member 92 and chip breaker body
88 1n the rectangular recess 96 of the tool holder 3, and
further defines an upward stop for the vertical movement of
the chipbreaker body 88. The bottom surface of the rectan-
gular recess 96 defines the downward stop for the vertical
movement of the chipbreaker body 88.

In operation, when the insert driver 3 applies a light force
to the tool holder 3 such that the cutting edge 19 of the insert
11 makes only shallow cuts in the turning workpiece 20,
relatively thin chips 118 are created. These thin chips 118
slide across the guide land 21 and ultimately engage the chip
breaking surface 89 of the chipbreaker 87. The chipbreaking
groove defined between the guide land 21 and the chip-
breaking surface 89 in the position shown in FIG. 6A 1s
dimensioned so that it effectively work hardens and breaks
off of thin chips 118. However, if the force applied by the
insert driver 3 onto the tool holder 3 1s increased such that
relatively thick chips 120, such as those shown in FIG. 6B,
arc formed, the downward force that such chips 120 apply
to the surface 89 of the chipbreaker 87 causes the chip-
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- breaker 87 to overcome the bias of the spring 107 until the

-~ botlom surface of the platform 94 engages the upper surface
o of the rectangular recess 96. Such mechanical action length-
- ens the chipbreaking groove defined between the guide land

- 21 and the chipbreaking surfacc 89 by causing the relatively
. thicker chips 120 to engage a higher point on the chipbreaker
- surface 89. The reclatively longer chipbreaking groove
- . defined by these surfaces is dimensioned to effectively work
~ harden, curl and break the relatively thicker chips 120. Thus,

o - the third embodiment of the invention is capable of breaking
-~~~ - metal chips of widely varying thicknesses.

~ FIGS.7, 8A and 8B illustraie a fourth cmbodiment of the
- metal cutting tool assembly of the invention. This embodi-
- ment likewise includes a chipbreaker 122 having a generally

-~ - rectangular body 123 flanked by at least one tapered portion
.~ defining a chipbreaking surface 124. However, the mounting
- mechanism 125 of this embodiment affords a pivoting,
" - -rather than reciprocating, motion to the chipbreaker 122.

The mounting mechanism 128 is disposed over the upper

- surface 127 of a rectangular recess 129 located on the distal
- end 7 of the tool holder 3 as shown. The mounting mecha-

B “nism 125 includes a pivotally movable support member 131

~having a support platform 132 for supporiing the chip-
~ breaker body 123. The back end of the platform 132 includes

.- a fulcrum member 133, while the front end of the platform
- 132 is a free end capable of pivoting movement. A pair of

o - mounting screws 136a,b secure the chipbreaker body 123 to

o the platform 133 of the support member 131. The mounting

*mechanism 125 further includes another relattvely longer
 mounting screw 137 having a threaded end 139 screwed into

: - a bore 141 located within the tool holder 3. A spring 142
- circumscribes the central portion of the machine screw 137,

~ —and is housed in and freely movablc within an enlargement

.of the bore 141. The spring 142 applies an upward directed

- - biasing force to the underside of the platform 132 of the
- pivotally movable support member 131. The upper end of
- the screw 137 includes a cylindrical shank 143 which freely

. extends through a bore 145 that extends both through the
- .. platform 132 and a central portion of the chipbreaker body

 123. The head 147 of the mounting screw 137 retains the

- chipbreaker body 123 and pivotally movable support mem-
“ ber 131 within the rectangular recess 129, and further
.. functions ‘as a stop that defines the upward extend of

. movement of the chipbreaker body 123 with respect to the

- “1ool holder 3. The portion 149 of the bottom surface of the
- rectangular recess 129 adjacent to the insert 11 functions as

: a stop that defines the lowermost limit of

ovement of the

free end 135 of the pivotally movable support member 131.

- The operation of the fourth embodiment of the invention
. may best be understood with respect to FIGS. 8A and 8B.

" When the insert driver § applies a hight force to the tool

- -~ holder 3 such that the cutting edge 19 of the insert 11 cuts
- only thin chips 151 from the turning workpiece 20, the force

S that such thin chips 151 apply to the chipbreaking surface

124 1s insufficient to overcome the biasing force applied to
" the chipbreaker body by the spring 142. Accordingly, the

-~ - thin chips 151 engages a chipbreaking groove defined by the
- -~ guide land 121 of the insert 11 and a lower portion 152 of
.~ the chipbreaking surface 124. However, if the engagement
. force applied by the insert driver S is increased so that the

cutting edge 19 of the insert 11 creates thicker chips 153 as
- shown in FIG. 8B, the force that such chips 153 apply to the

= . -~ - chipbreaking surfacc 124 is sufficiently great to overcome
. the biasing force of the spring 142, and to cause the free end

. 135 of the pivotally movable support member 131 to pivot
- into the position shown. Such a movement lengthens the

chipbreaking groove defined between the guide land 121 and
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the chipbreaking surface 124 by causing the chips 153 to
engage a higher pnrtmn 154 of chipbreaking surface 124. As

a shorter groove 1§ efiective for breakmg thinner chips 151,
and a longer groove is effeciive in breaking thicker chips
153, the embodiment of the invention illustrated in FIGS. 7,
8A and 8B is capable of breaking of metal ChlpS of W1dely- |
varying thicknesses.

A fifth embodiment of the metal cutting tool assembly Df
the invention is illustrated in FIGS. 8, 9A, 9B and 9C. This
embodiment of the invention likewise includes a chip-
breaker 156 having a generally rectangular body 157 flanked
by at least one tapered side portion that defines a chipbreak-
ing surface 158. The mounting mechanism 160 of this
embodiment, like the previously described mounting mecha-
nism of 125 of the fourth embodiment, allows for a pivoting
movement of the chipbreaking surface 158. However, the
structure by which such movement is attained is different. -

The mounting mechanism 160 of the fifth embodiment is
disposed over the upper surface 162 of a rectangular recess
164 provided in the distal end 7 of the tool holder 3. The
mechanism 160 includes a pivotally mounted support mem-
ber 166 having a support platform 168 for supporting the
chipbreaker body 157. A dovetail joint 170 pivotally mounts -

the support platform 168 to a shoulder provided at the distal =~

end 7 of the tool holder 3. The opposing end of the support
platform 168 includes a pivotally movable free end 172,

Mounting mechanism 160 includes a pair of guide screws 74 =

for guiding the motion of the chipbreaker body 157 and
support platform 168, and for further providing a stop that

limits the upward movement of the chipbreaker body 157.
Each of the guide screws 1744,b 1s best seen in FIG. 9A, and
includes a threaded end 176 screwed into a bore 177
extending down from the upper surface 162 of the rectan-

gular recess 164. The upper end of each guide screws 174a,b

includes a cylindrical shank 178 which freely passes through
a bore 179 that extends both through support platform 168,
and the chipbreaker body 157. Each of the guide screws

174a,b includes a head 180 which, as indicated earlier,

- defines the upward limit of pivotal movement of the chip- -

breaker body 157.

With reference to now to FIGS. 9B and 9C, the chip-
breaker body 157 is secured onto the support platform 168
by means of a mounting screw 183. A bore 185 1s provided
in the tool holder 3 between the two guide screws 1744, for
freely housing a spring 187. The spring 187 is dimensioned
such that it constantly applies an upward-directed biasing
force to the support platform 168,

The operation of the fifth embodiment Gf the tool assem-
bly 1 is best understood with respect to FIGS. 9B and 9C. As
was the case with the fourth embodiment illustrated in FIGS..
7, 8A and 8B, thin chips 188 do not overcome the biasing

force applied by the spring 187 thereby contacting the lower -
portion 189 of the chipbreaking surface 158, while relatively. -
thick chips 190 do, which in turn causes a pivoting move-

ment of the free end 172 of the platform 168. As such

pivoting movements tends to lengthen the chipbreaking - :
sroove defined by the guide land 21 in the chipbreaking =

surface 158, this embodiment of the invention is capable of -
curling, work hardening and breaking chips having widely

varying thickness for the same reasons given with res;)ect to

the fourth embodiment of the invention. R
FIGS. 10, 11A and 11B illustrate a sixth embodlment of

the invention that likewise includes a chipbreaker 191
‘having a generally rectangular body 192 that includes one.

tapered side portion that defines a chipbreaking surface 193.
Like the previously discussed fourth and fifth embodiments,
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this embodiment includes a mounting mechanism 195 that
allows the chipbreaker body 192 to pivotally move when
chips of beyond a certain thickness engage the chipbreaking
surface 193. The mounting mechanism 195 is disposed over
the upper surface 197 of a rectangular recess 199 in the distal
end 7 of the tool holder 3. The mounting mechanism 195
includes a pivotally mounted support member 201 having a
support platform 203. The platform 203 supports a chip-
breaker 191 whose body 192 is mounted thereto by means
of a mounting screw 204. The back end of the support
member 201 is movably mounted onto the tool holder 3 by
means of a pivotal coupling 206, while the front of the
support member 201 includes a free end 207 that pivots in
the manner illustrated in FIGS. 11A and 11B.

The pivotal coupling 206 includes a shaft 209 that is
integrally formed on the back end of the support member
201. The shaft 209 is slidably receivable within a bore 211
formed 1n an upper portion of the tool holder 3. The bore 211
includes a slot 213 that is shown. In order to prevent the
shaft 209 from sliding out of the bore 211, an annular recess
215 and set screw 217 are provided in a center portion of the
bore 211. The distal end of the set screw 217 1s disposed
within the annular recess 215 as shown in order to prevent
the shaft 209 from sliding out of the bore 211. The upper
surface 219 of the slot 213 defines an upper stop that limits
the upper pivotal movement of the support member 201. A
portion 221 of the upper surface 197 of the rectangular
recess 199 adjacent to the insert 11 defines a lower stop for
the support member 201. A bore 223 1s provided in the tool
holder 3 for housing a spring 224 which continuously
applies an upward biasing force to the support platform 203.

The operation of the sixth embodiment of the invention
may best be understood with respect to FIGS. 11A and 11B.
As this operation 1s essentially identical to the operation of
both the fourth and fifth embodiments previously described,
no turther discussion on this aspect of the invention is
deemed necessary.

FIGS. 12, 13A and 13B illustrate a seventh embodiment
of the metal cutting tool assembly 1 of the invention. This
embodiment, like all the others, includes a chipbreaker 231
having a body 232 including a tapered side portion that
defines a chipbreaking surface 223. However, the mounting
mechanism 235 of this embodiment is substantially different
from previously described mounting mechanisms. The
mechanism 235 is mounted over the upper surface of 237 of
a rectangular recess 239 as shown. The mechanism 235
further includes a support platform 241 onto which the
chipbreaker body 232 is secured by means of a mounting
screw 243. However, in lieu of a pivotal mounting arrange-
ment, the back end of the support platform 241 1s cantile-
vered over the rectangular recess 239 by means of a leal
spring 245. The front end of the platform 241 is free as
shown. As was the case with the fifth and sixth embodi-
ments, a lower mechanical stop 1s defined by a portion 249
of the upper surface 237 of the rectangular recess 239
adjacent to the insert 11. If desired, a section of elastomeric
foam 251 (shown in phantom) or other resilient material
may be disposed in the space between the underside of the
support platform 241 and the upper surface 237 of the
rectangular recess 239 in order to reinforce the strength of
the leaf spring 245.

The operation of the seventh embodiment of the invention
is generally illustrated in FIGS. 13A and 13B. Thin chips
255A apply a small downward force to the chipbreaking
surface 233 of the chipbreaker 231, causing little or no
deflection in the leaf spring 245 of the mounting mechanism
235. However, relatively thick chips 2535¢ provide stronger
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downward forces onto the chipbreaker 231 which can cause
the leaf spring 235 to deflect to its maximum extent, as is
illustrated in FIG. 13B. Such a deflection lengthens the
chipbreaking groove defined by the combination of the
guide land 21 and the chipbreaking surface 233 which is, of
course, more effective for curling, work hardening and
breaking thicker chips 255c.

FIGS. 14A, 14B and 14C illustrate in greater detail how
the chipbreaking groove defined between the guide land 21
and the chipbreaking surface 233 lengthens as chips of
greater thickness engage the chipbreaking surface 233. As
shown in FIG. 14A, the relatively thin chip 255a does not
apply suilicient force {o cause any significant deflection of
the leaf spring 245. Accordingly, such thin chips 2554 slide
over the guide land and into a first, lower portion 260a of the
chipbreaking surface 233. However, when a thicker chip
255b is produced by the cutting edge 19 of the insert 11 as

shown in FIG. 14B, the downward directed forces that the
chip 255b applies to the chipbreaker 231 are increased,
which in turn causes a higher degree of deflection of leaf
spring 245. Consequently, such chips 255/ of medium
thickness engage a central portion 2606 of the chipbreaking
surface 233 of chipbreaker 231. Finally, when relatively
thick chips 255¢ are produced by the cutting edge 19 of the
insert 11, the forces applied to the chipbreaker 231 are
sufficient to cause a maximum deflection of the leaf spring
245, wherein the free end 247 of the support platform 241
comes into contact with surface 245. Such movement in turn
causes the thick chip 255¢ to slide over the guide land 221
and engage the most distant portion 260c¢ of the chipbreak-
ing surface 233, which has the affect of extending the
chipbreaking groove defined between these two surfaces to
a maximum extent.

While the ability of the mounting mechanism to portion
its respective chipbreaker into an intermediate position
suitable for breaking chips of intermediate thickness has
only been described in detail with respect to the seventh
embodiment of the invention, all of the other embodiments
of the invention aiso have this ability. Various other modi-
fications, changes, and variations of the invention will
become apparent to persons of skill in the art. All such
modifications, changes, and variations are intended to be
encompassed within the scope of this invention, which 1s
limited only the claims appended hereto.

What is claimed is:

1. An improved metal cutting tool assembly including a
cutting insert having an edge for cutting a relatively rotating
workpiece, an insert driver for applying a cutting force
between said insert and said workpiece, and a holder for
supporting the insert, said holder being connected to the
insert driver, wherein metal chips slide off said insert along
a common direction during a cutting operation, and wherein
the improvement comprises:

a chipbreaking means having a chipbreaking surface for
breaking chips of different thicknesses when positioned
at different distances from the cutting edge of the insert,
including a first end that 1s pivotally movable with
respect to said holder, and a second end that includes
said chipbreaking surface, and

a mounting means for movably mounting said chipbreak-
ing means onto said holder, including resilient means
disposed between a bottom surface of said chipbreak-
ing means and an opposing surface of said holder for
automatically adjusting the distance of said chipbreak-
ing surface with respect to said cutting edge in response
to the thickness of the chips produced by said insert
such that said surface breaks said chips, the movement
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- of said mounting means being in a direction angular
- with respect to said dlrcctmn that said ships slide off of

satd insert.
2. The 1mpmvcd metal cutting tool assembly of clalm 1,

~ wherein chips of different thicknesses apply different forces

onto - the chipbreaker means, and said resilient means

- deflects in proportion to the amount of force said chips apply

3 © tosaid chipbreaker means to move said chipbreaking surface
... farther from said cutting edge for thicker chips, and closer
- 1o said cutting edge for thinner chips.

- 3. The improved metal cutting tool assembly of claim 1,

10

* further including means for limiting the pivotal movement |

© of said chipbreaking surface with respect to the cutting edge

S of said insert including a stop means for limiting the

“maximum distance between a bottom surface of the second

 end of said chlpbre:akmg means and an opposing surface of

- said holder.

4. The 1mpr0ved metal cutting tool assembly of claim 3

~-whercin said surface of said chipbreaking means includes
different surface portions for breaking chips of different

thicknesscs, and said resilient means includes a leaf spring
interconnecting said chipbreaking means with said holder,

© wherein the extent of deflection of said resilient means, is

‘dependent on the thickness of the chips such that chips of a

particular thickness cngage a portion ol said chipbreaking
surface that corresponds to said thickness.
5. The improved metal cutting tool assembly of claim 4,

wherein said resilient means further includes a piece of
resilient material disposed between said leaf spring and said

* limiting means.

6. The improved. metal cuttmr: tool assembly of claim 4,

~ wherein said surface of said chipbreaking means includes
 first, second, and third portions for engaging and breaking

- chips of small, medium, and large thicknesses, respectively,
- and wherein engagement forces applied to said surface of

said chipbreaking means by said smail, medium, and large

" thickness chips angularly and pivotally deflects said leal
~ spring such that said first, second, or third portion engages
- said chips, respectively.

7. The improved metal cutting tool assembly of claim 4,

 wherein said leaf spring is integrally connected at one end to
. said holder.

8. The improved metal ‘cutting tool assembly of claim 1

- wherein said resilient means includes a leafl spring cantile-

vered onio said holder at one end and supporting said

chipbrecaking means at another end.

9. An improved metal cutting tool assembly including a

~ cutting insert for cutting a relatively rotating workpiece, an

insert driver for applying a cutting force between the insert
and thc workpiece, and a holder for supporting the insert,

. said holder being connected to the insert driver, wherein

metal chlps slide off said insert along a common direction
durmg a culting operation, and wherein the improvement

-~ comprises:

~a chipbreaking means having a chipbreaking surface for
breaking chips of different thicknesses when positioned
at different distances with respect to the cutting edge of
said insert, including a first end that is pivotally mov-
able with respect to said holder, and a second end that

includes said chipbreaking surface, and

a mounting means for movably mounting said chipbreak-
ing means onto said holder, including resilient means

15

20

25

30

35

40

45

50

35

60

14

disposed between a bottom surface of said chipbreak-
ing means and an opposing surface of said holder for
automatically adjusting the distance of said chipbreak-

ing surface with respect to said cutting edge in response

to the thickness of chips produced by the insert, the

movement of said mounting means being in a direction

angular with respect to said direction that said chips
slide off of said insert, |
‘wherein chips of different thicknesses apply different
forces onto the chipbreaker means, and said restilient
means deflects in proportion to said amount of force to
move said chipbreaking surface farther from said cut-
ting edge for thicker chips, and closer for thinner chips.
10. The improved metal cutting tool assembly of claim 9,
wherein said surface of said chipbreaking means includes
different surface portions for breaking chips of different
thicknesses,
resilient means is dependent on the thickness of the chips
such that chips of a particular thickness engage a portion of
said chipbreaking surface that corresponds to said thickness.
11. The improved metal cutting tool assembly of claim 10,

further including means for limiting the pivotal movement

of said chipbreaking surface with respect to the cutting edge
of said insert including stop means for limiting the maxi-
mum distance between a bottom surface of the second end
of said chipbreaking means and an oppasmg surface of said

holder. |

12. The improved metal cutting tool assembly of claim 11,
wherein said stop means includes at least one screw means
having one end that 1s secured into said holder, a shank that
freely extends through a bore in said chipbreaking means,
and a head that captively overlies a top surface of said
chipbreaking means, wherein the movement of the second
end of said chipbreaking means 1s limited between sald top
surface of said holder and said screw head.

13. The improved metal cutting tool assembly of claim 12,
wherein said holder includes a bore that circumscribes said
shank of said screw, and said resilient member 18 a c011 |
spring disposed in said bore around said shank,

14. The improved metal cutting tool assembly of claim 10,
wherein said mounting means includes means for pivotally

mounting said first end of said cmpbreakmg means to sa1d |
holder.

15. The improved metal cutting tool assembly of claim 14,
wherein said mounting means includes a dovetail joint -

between said chipbreaking means and said holder.

16. The improved metal cutting tool assembly of claim 135,
wherein said mounting means includes a shaft on said first
end of said chipbreaking means and a bore in said holder
including a slot disposed parallel to 1ts axis of rotation that
slidably receives said shaft. -

17. The improved metal cutting tool assembly of claim 16,
further including means for limiting the pivotal movement
of said chipbreaking surface with respect to the cutting edge -

of said insert including a stop means for limiting the

maximum distance between a bottom surface of the second
end of said chipbreaking means and an opposing surface of
said holder.

18. The improved meta] cutting tool assembly of claim 17,

wherein said stop means includes an edge of the slot of said
bore.

and wherein the extent of deflection of said
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